VITA  MINES 


A  Short  Treatise  on  the  Discovery, 

Nature,  and  Other  Characteristics 

of  these  vital  Elements 

of  Nutrition. 


Copyright  1919  by 


FREDERICK  STEARNS  &  COMPANY 

DETROIT,  MICHIGAN 

New  York  San  Francisco 

Windsor,  Ontario  Sydney,  Australia 

"In  Bu3tne*i  over  60  yean" 


Foreword 

THE  scope  of  this  article  is  such  that 
no  very  extended  description  of 
the  numerous  scientific  investiga- 
tions on  this  highly  interesting  subject 
can  be  undertaken;  nor  are  minute  details 
as  to  methods  of  determination  and  isola- 
tion available. 

Rather,  we  have  endeavored  to  furnish 
a  short,  summarized  sketch  of  the  history, 
formation,  isolation,  composition  and 
physiological  action  of  these  little- 
understood  food  essentials,  and  to  call  to 
special  attention  the  remarkable  and 
important  part  they  play  in  the  growth, 
development  and  well-being  of  man. 

For  those  who  de§ire  a  greater  insight 
into  the  knowledge  of  the  great  work 
being  done  with  "vitamines"  in  the  field 
of  experimental  biological  chemistry,  the 
list  of  references  at  the  conclusion  of  this 
paper  will  prove  of  value. 

If  this  booklet  will  prove  of  some  small 
interest  and  worth  to  the  busy  practi- 
tioner, we  shall  feel  amply  repaid  for  our 
efforts. 

FREDERICK  STEARNS  &  COMPANY. 


Vitamines 

FOR  many  years  dietitians  were  of 
the  opinion  that  bodily  growth  and 
normal  metabolism  were  dependent 
primarily  upon  properly  balanced  rations, 
and  that  such  rations  could  be  considered 
complete  foods  if  they  consisted  of  certain 
definite  proportions  of  fats,  carbohydra- 
tes, proteins  and  mineral  constituents. 

Up  to  a  comparatively  recent  time, 
practically  all  animal  nutrition-experi- 
mentation was  based  on  such  an  hy- 
pothesis, and,  though  cases  occurred  in 
which  abnormal  conditions  of  growth 
developed  to  worry  the  investigators,  by 
far  the  greater  number  of  feeding  experi- 
ments went  far  to  prove  the  truth  of  the 
theory  advanced. 

However,  recent  investigations  have 
shown  conclusively  that,  in  addition  to 
the  above  mentioned  components,  there 
must  be  present  in  the  complete  diet  at 
least  two  other  nutrition  essentials  in  order 
to  promote  growth,  maintain  health,  and 
permit  reproduction. 

These  little-known  substances  have 
been  popularly  designated  as  '  Vitamines" 
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though  McCollum,  perhaps  the  foremost 
investigator  of  these  food  essentials,  be- 
lieves that  the  evidence  of  an  amino  group 
in  the  "vitamine"  is  not  sufficiently 
established  to  warrant  the  ending"amine" 
which  denotes  a  definite  chemical  struc- 
ture. Accordingly,  he  has  suggested 
another  form  of  nomenclature  which  will 
be  noted  later. 

Discovery  The  discovery  of  vitamines  may  be 
traced  directly  to  experimental  researches 
performed  in  combatting  the  disease 
"beri-beri"  a  malady  peculiar  to  tropical 
countries  wherein  rice  formed  the  chief 
staple  diet. 

This  disease  presented  conditions  which 
were  most  puzzling  to  the  medical  pro- 
fession, and  much  time,  energy  and 
money  were  expended  in  efforts  to  oblit- 
erate a  danger  which  was  rapidly  be- 
coming alarming  in  its  spread  and  effects, 
in  the  At  first  it  was  believed  that  the  malady 
USRice  was  the  result  either  of  an  infection  or 
of  an  autointoxication,  and  earlier  efforts 
were  devoted  to  finding  contributing 
causes  and  adequate  preventions.  When 
it  was  noticed,  however,  that  the  out- 
breaks of  the  disease  appeared  to  be 
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localized  rather  than  general,  and  the 
greater  number  of  cases  appeared  in  the 
more  moclern  communities  where  decor- 
ticated rice  was  used  almost  to  the  ex- 
clusion of  the  old  fashioned  hand-milled 
or  steamed  varieties,  the  conclusion  was 
reached  that  the  cause  might  be  due  to 
the  presence  of  some  essential  in  the  husk 
or  polish  of  the  rice. 

This  theory  was  found  to  be  correct,    Beri-beri 
as  true  cases  of  beri-beri  were  readily 
cured  by  changes  of  diet  in  which  polished 
rice  played  no  part,  or  when  rice  polish 
was  given. 

As  a  consequence  of  these  discoveries, 
researches  were  directed  to  numerous 
other  food  products.  Examinations  of 
grains,  plants,  animal  tissues,  oils,  fats 
and  milk  multiplied  the  evidence  of  the 
existence  of  these  vitamine  bodies  in 
many  natural  foods,  and  began  to  unfold 
the  wonderfully  important  part  they 
play  in  normal  body  metabolism  and  in 
life  itself. 

The  name  "vitamine"  was  suggested    Naming 
by  Casimir  Funk  as  a  generic  term  to 
describe  a  number  of  substances  of  un- 
known chemical  composition  to  each  one 
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of  which  he  ascribed  the  property  of 
preventing,  controlling  or  curing  some 
"deficiency  disease"  such  as  scurvy,  beri 
beri,  pellagra,  rickets  or  poly  neuritis. 
To  the  lack  of  such  substances  in  the 
diet,  these  deficiency  diseases  were  attri- 
buted. Other  vitamines  he  considered 
essential  to  growth. 

Later  researches  of  McCullum  and  his 
collaborators,  however,  tend  to  disprove 
the  existence  of  a  considerable  number 
of  such  specific  vitamines,  but  show 
rather  that  there  are  two  distinctive 
types  of  such  "food  essentials."  These 
McCullum  has  designated  as  "Oil  Soluble 
A"  and  "Water  Soluble  B."  There  is  also 
conclusive  evidence  to  warrant  the  state- 
ment that  there  are  probably  but  two 
"deficiency  diseases"  in  the  sense  postu- 
lated by  Funk — polyneuritis  caused  by 
a  deficiency  of  "Water  Soluble  B"  from 
the  diet,  and  exophthalmia  caused  by  a 
lack  of  sufficient  Oil  Soluble  A,  in  which 
emaciation  and  edema  of  the  eyes  result, 
causing  blindness  if  not  checked  in  time. 

Vitamines  occur  in  all  plants  and 
animals  in  varying  amounts  and  in  selec- 
tive portions  of  such  animals  and  plants. 


I'mjje  Four 


The  "Water  Soluble  B"  for  instance,  is 
abundant  in  nearly  all  natural  food  stuffs 
but  is  practically  absent  from  purified 
starch,  polished  rice,  sugars,  and  fats 
of  both  animal  and  vegetable  origin. 

Yolks  of  eggs,  fats  of  internal  organs, 
cod  li vers  and  ox  hearts  are  relatively  rich 
in  the  "Oil  Soluble  A"  vitamines.  Cereals 
lack  a  sufficient  quantity  of  this  essential 
as  do  pork,  cabbage,  turnips,  vegetables 
of  the  carrot  type  and  many  sterilized 
products. 

The  leafy  portions  of  growing  plants 
are  also  rich  in  vitamine  content,  thereby 
differing  markedly  from  the  seeds,  tubers, 
or  roots  of  such  plants.  Seeds,  tubers 
and  roots  consist  largely  of  starch  in  a 
state  of  quiescence,  which  starch  serves 
solely  as  a  storehouse  for  the  food  neces- 
sary to  plant  growth  when  germination 
of  the  seed  occurs.  The  leaf,  however, 
composed  of  a  multi-cellular  structure  is 
in  a  state  of  constant  cellular  change  and 
has  been  likened  to  a  living  laboratory 
wherein  remarkable  chemical  transmuta- 
tions are  continually  taking  place.  The 
seed  is  deficient  or  lacking  in  the  oil 
soluble  vitamine  constituent — the  living 


leaf  is  rich  in  this  element.  Diets  of  seeds, 
tubers  and  roots,  with  added  mineral 
salts  are  insufficient  to  maintain  life. 
The  addition  of  the  leafy  parts  of  plants 
to  this  combination  will  furnish  a  com- 
plete food  and  will  support  life. 

The  greatest  of  all  natural  foods  is 
milk.  This  fluid  is  rich  in  all  essentials 
necessary  for  the  maintenance  and  pro- 
longation of  life,  including  relatively 
large  amounts  of  vitamines  of  both  the 
oil  and  water-soluble  types.  As  a  regular 
article  of  diet,  milk  should  be  given  a 
prominent  place  in  the  daily  menu  of  the 
adult  as  well  as  of  the  child. 

A  partial  list  of  foods  known  to  con- 
tain varying  quantities  of  vitamines  is 
listed  here  to  give  some  slight  idea  of 
the  investigative  work  which  has  been 
done  on  this  interesting  subject. 


Fat  Soluble  A  present  in: 
Milk  (Butter  Fat) 
Egg  Yolk 
Cod  Liver  Oil 
Beef  Fat 

Oleo-oil  Margarine 
but  not  in  vegetable  oil 
margarine 
Pig  Kidney  Fat 
Maize  Kernel 
Rye 

Wheat,  embryo  or  kernel 
Cotton  Seed 


Water  Soluble  B  present  in: 
Milk 
Rice 
Wheat 
Cotton  Seed 
Pancreas 
Maize  Kernel 
Wheat 
Oats 

Kidney  Bean 
Yeast 
Soy  Bean 
Peanut  Meal 
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Fat  Soluble  A  present  in:  Water  Soluble  B  present  in: 

Cabbage  Leaves  Maize  Embryo 

Clover  Alfalfa 

Oat  Kernels  Cabbage 

Sunflower  Seed  Clover 

Soy  Bean  Peas 

Alfalfa  Leaves  Beans 

Flax  Seed  Meat 
Hemp  Seed 
Millet  Seed 

A  rational  diet  must  insure  an  ample 

...         f  f       ,  .   |  .    .  for  a  Balanced 

quantity  of  food  materials  containing  a  Ration 
sufficient  amount  of  both  vitamine  types. 
The  great  range  in  variety  of  foodstuffs 
at  the  disposition  of  the  American  people 
has  enabled  them  to  secure  sufficient 
supplies  of  vitamines  in  the  past.  It  is 
scarcely  conceivable  that  there  can  be 
any  dearth  of  foods  necessary  to  supply 
the  "Water  Soluble  B"  in  the  future. 
On  the  other  hand,  grave  warnings,  have 
been  sounded  by  government  officials 
and  various  state  boards  of  health,  calling 
attention  to  the  fact  that  the  great  rise 
in  living  costs,  induced  by  war-tune 
stress,  has  enormously  decreased  the 
consumption  of  eggs,  milk,  butter  and 
certain  vegetables  among  the  poor.  The 
substitution  of  coarse,  heavier  foods, 
though  perhaps  providing  greater  quanti- 
ties of  fats,  carbohydrates  and  proteins, 
but  lacking  vitamine  strength,  may  result 
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in  a  lowering  of  the  resistive  power  to 
disease,  in  functional  disturbances,  and 
perhaps  in  a  largely  increased  death 
rate  in  restricted  quarters. 

Many  attempts  have  been  made  to 
secure  vitamines  in  a  pure,  definite  form, 
but  as  yet  with  rather  imperfect  success. 
Earlier  investigators  made  aqueous  or 
alcoholic  extracts  of  rice  polishings,  yeast 
or  other  food  substances,  and  endeavored 
to  isloate  the  vitamines  by  fractionation 
or  precipitation  with  chemical  agents. 
Among  these  precipitants  were  mercuric 
chloride  in  alcoholic  solution,  silver 
nitrate  and  barium  salts,  phosphotung- 
stic  acid,  a  form  of  hydrated  fuller's 
earth — Lloyd's  reagent,  basic  lead  acetate 
and  other  alkaloidal  percipitants. 

A  patent  recently  granted  by  the  United 
States  Patent  Office  (U.  S.  Patent  1235198 
—July  1917)  for  the  isolation  of  vitamines 
states  that  various  organic  food  sub- 
stances may  be  extracted  with  dilute 
alcohol  and  the  alcohol  removed  by 
distillation  in  vacuo.  The  resulting 
liquid  in  acid  solution  is  then  treated 
with  lead  acetate,  and  then  in  neutral 
solution  with  basic  lead  acetate  in  order 
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to  remove  impurities.  After  removal  of 
the  lead,  .the  solution  may  be  evapor- 
ated to  dryness  or  it  may  be  further  puri- 
fied by  percipitation  with  an  alkaloidal 
percipitant.  The  percipitate  is  to  be  de- 
composed, with  resultant  solution,  of  the 
active  constituent.  The  vitamines  thus 
obtained  appear  in  the  form  of  yellow 
brown  substances,  hygroscopic  and  soluble 
in  water,  yielding  solutions  possessing 
a  yellow  color  and  with  an  odor  of 
methylamine.  Aqueous  solutions  are 
percipitated  by  the  general  alkaloidal 
reagents. 

The  vitamines  are  nitrogenous  sub- 
stances the  exact  chemical  natures  of 
which  are  unknown,  but  from  the  varying 
results  obtained  by  different  investi- 
gators they  would  seen  to  be  nitrogenous 
closed  ring  structures  easily  undergoing 
changes  of  isomeric  or  tautometric  types. 

Practically  the  only  basis  of  differentia- 
tion at  present  between  the  vitamine  types 
is  the  difference  of  solubility  in  oil  and 
water.  The  antineuritic  properties 
of  vitamines  have  been  attributed  by 
various  investigators  to  nicotinic  acid, 
adenine,  betaine,  allontoin,  certain  pyri- 
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midines  and  also  to  an  isomerof  d  hydroxy 
pyridine.  Williams  has  attempted  to 
explain  these  various  findings  by  advanc- 
ing the  theory  that  the  animal  organism 
requires  a  specific  type  of  isomerism 
capable  of  ready  change,  rather  than  to  a 
definite  specific  complex,  as  exemplified  in 
the  case  of  certain  specific  amino  acids  in 
their  relation  to  protein  metabolism. 

This  theory  has  been  questioned  by 
McCollum  and  Simmonds  who,  while 
recognizing  that  the  antineuritic  princi- 
ple obtained  by  Williams  was  relatively 
labile  and  easily  changed  to  a  noncurative 
form,  also  proved  conclusively  that  the 
true  water  soluble  B  constituent,  normally 
present  in  food  stuffs,  is  not  readily 
destroyed  by  age,  atmospheric  exposure 
or  heating  from  1000  to  1200  in  neutral 
solutions.  In  dilute  acid  solutions,  this 
essential  increases  in  stability. 

McCollum  and  Simmonsbelieve  that  the 
Action  "curative"  effects  observed  by  the  action 
of  the  above  mentioned  chemical  com- 
pounds are  probably  due  to  pharmaco- 
logical actions  on  the  degenerated  motor 
cells  of  the  paralyzed  animals  experi- 
mented upon,  rather  than  to  true 
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"vitamine"  reaction  wherein  the  starved 
cells  become  regenerated  by  a  renewal  of 
the  lacking  food  essential. 

Vitamine  action  has  been  likened  to  the 
mysterious  internal  secretions  of  the 
body — the  hormones — minute  traces  of 
which  are  capable  of  producing  the  most 
important  changes  in  the  living  organism. 
These  substances  are  undergoing  con- 
stant destruction  and  renewal  and  appear 
to  be  extensively  influenced  by  the  mate- 
rials in  food  substances  other  than  the 
ordinary  carbohydrates,  proteins  and  fats. 
With  permanent  depletion  of  such  food 
essentials,  abnormal  metabolic  activities 
result,  often  causing  serious  functional 
disturbances  or  even  death.  In  the  ab- 
sence of  vitamines  in  the  diet  the  organ- 
ism rapidly  calls  upon  the  reserve  stores 
of  vitamines  in  the  muscles  first  and  then 
those  in  the  liver,  heart,  brain  and 
nerves. 

All  vitamine  in  the  food  is  not  utilized,  utilization  of 
as  it  has  been  found  in  the  feces.  It 
passes  into  the  circulation  of  certain 
animals  and  apparently  bears  intimate 
relations  to  the  internal  secretions  of  the 
body.  Persons  suffering  from  an  insuili- 
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ciency  of  vitamines — with  resulting  avita- 
minosis — are  peculiarly  susceptible  to 
other  diseases,  such  as  tuberculosis,  pneu- 
monia, etc. 

Until  we  are  able  to  isolate  and  define 
the  true  chemical  structure  of  these  bodies 
however,  we  must  content  ourselves  with 
a  rapidly  growing  knowledge  of  the  phy- 
siological properties  of  these  little  under- 
stood vitamines  and  the  part  they  play 
in  the  nourishment,  protection  and  health 
of  the  human  organism. 

Origin  of        It  is  probable  that  the  vitamines  in  the 
Vitamines    anjmai    bO(jy    derive    chiefly    from    the 

vitamine  furnished  by  plants  or  plant 
material  which  have  been  consumed  for 
food,  although  it  is  true  that  the  animal 
organism  is  capable  of  synthesizing  vita- 
mines  to  some  extent.  It  is  a  well  known 
fact  that  plant  development  depends 
largely  upon  the  stimulating  action  of 
certain  ingredients  in  the  soil — auximones 
— which  possesses  vitamine-like  proper- 
ties. These  auximones  doubtless  supply 
a  large  proportion  of  the  plant  vitamine 
content  in  addition  to  the  vitamines  syn- 
thesized by  the  myriad  plant  cells  them- 
selves. 
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Recent  investigations  show  that  these 

-       ,  .  Vitammes 

lood  accessories  may  play  a  very  impor-  to  Body 
tant  part  in  the  relation  of  the  body  to  its  Growth 
immunity  from  disease.  Not  only  is  it 
possible  that  they  may  regulate  the 
susceptibility  of  the  organism  to  the  in- 
vasion of  microorganisms,  but  it  is  even 
conceivable  that  they  may  control  the 
metabolism  of  certain  elements  them- 
selves— such  as  iron,  phosphorus,  calcium, 
iodine,  and  others — as  well  as  possibly 
protein  metabolism. 

Accordingly,  it  is  highly  essential  that 
diets  should  be  so  regulated  that  an  ample 
supply  of  these  food  accessories  should  be 
present  as  well  as  a  normal  supply  of  the 
old  established  body  builders — fats,  car- 
bohydrates, proteins  and  mineral  con- 
stituents. 
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BIOMINES 

a  food  tonic  rich  in  vitamines 

We  present  Biomines  to  the  medical  profession 
in  the  fullest  confidence  that  this  product  will  fill 
a  long-felt  need  in  the  treatment  of  secondary 
anemia,  general  debility,  malnutrition,  nervous 
deficiency,  pellagra,  scurvy,  etc. 

The  product  is  offered  primarily  as  an  adjunct 
to  dietary  or  routine  medical  treatments,  as  it  is 
rich  in  vitamine  content,  both  the  "oil  soluble 
A"  and  the  "water  soluble  B." 

AstudyoftheconstituentingredientsofSiomines 
will  demonstrate  its  value  as  a  well-balanced  food, 
tonic,  restorative,  nervine  and  tissue  builder. 

Malted  milk — the  best  obtainable — serves  as 
the  body  or  carrier  of  the  medicinal  agents,  rice 
and  egg  vitamines,  which  combine  to  form  the 
synergistic  food  product,  Biomines. 

It  is  hardly  necessary  to  dilate  on  the  high 
calorific  and  nourishing  value  of  malt  and  milk  as 
these  foods  are  prescribed  in  almost  all  conditions 
of  disease  when  other  nourishment  cannot  be 
tolerated. 

Calcium  and  Iron  Glycerophosphates  are 
recognized  as  valuable  agents  in  deficient  nutri- 
tion, simple  anemia,  convalescence  from  influenza 
and  wasting  diseases,  beri-beri,  scurvy  and  pellagra. 

One  ounce  of  Biomines  represents  the  vitamine 
contents  of  two-thirds  of  an  ounce  of  malted  milk 
(butter  fat  content  7.5%) ;  eight  ounces  of  selected 
paddy  rice,  and  one-third  ounce  of  egg  yolk, 
together  with  added  mineral  salts. 

Its  value  has  been  proved  by  the  physician  in 
bedside  and  general  practice.  It  is  by  such  proofs 
only  that  we  ask  the  continued  favor  of  the 
profession  for  this  really  meritorious  preparation. 
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